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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
perpendicular magnetic recording medium having 
sufficiently high medium S/N ratio which can 
hold the recorded information for a long period 
of time. 

SOLUTION: This perpendicular magnetic 
recording medium is produced by successively 
forming a first base film 12, second base film 13, 
magnetic film 1 4 and protective lubricating layer 
15 on a base body 1 1, and the first base film 12 
consists of a MgO polycrystalline thin film, in 
which crystals are oriented with (100) planes 
almost parallel to the film plane. The second 
base film 13 is a hexagonal closest-packed 
structure polycrystalline thin film, in which 
crystals are oriented with the (0001) planes 

almost parallel to the film plane. The magnetic film 14 is a perpendicular 
magnetization film consisting essentially of Co and Cr. 
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[Claim 4] A method of producing a perpendicular 
magnetic recording medium by a sputtering method on a 
substrate, comprising the steps of: forming a MgO 
polycrystalline thin film crystallographically 
oriented so that a (100) surface is substantially 
parallel to a film surface of the thin film at 100°C 
or lower, forming a polycrystalline thin film with a 
hexagonal close-packed structure crystallographically 
oriented so that a (0001) surface is substantially 
parallel to a film surface of the thin film at 100°C 
or lower, and forming a perpendicular magnetization 
film composed mainly of Co and Cr at equal to or higher 
than 200°C. 
[0001] 

[FIELD OF THE INVENTION] The present invention 
relates to a magnetic recording reproduction device 
used in an auxiliary storage device of a computer and 
the like and a magnetic recording medium used therein. 
[0003] In an in-plane magnetic recording method 

used in an existing magnetic disk, crystal grain 
refinement is essential for reducing medium noise, and 
securement of coercivity and thermal stability of a 
recorded magnetization state are expected to be issues 
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in future. On the other hand, a perpendicular magnetic 
recording method is considered to be appropriate for 
high density recording because of its feature that the 
demagnetizing field decreases as the recording density 
increases, and in high density recording a recorded 
magnetization state is stable and medium noise is small . 
Research and development of a perpendicular magnetic 
recording medium has traditionally been centered on a 
continuous thin film type magnetic tape, for which the 
level of medium noise does not need to be reduced so 
much because the magnetic layer is as thick as equal 
to or greater than 100 nm in film thickness and recording 
and reproducing are performed via a head with a wide 
track width, resulting in a great reproduction output. 
On the other hand, when the perpendicular magnetic 
recording medium is used as a magnetic disk, a recording 
bit area becomes small resulting in a very small 
reproduction output because the medium needs to be 
highly densified also in a track direction. Since the 
small output is reproduced. via a highly sensitive head, 
medium noise restriction becomes inevitably severe and 
output attenuation needs to be reduced as much as 
possible . 

[0013] <First Embodiment> A magnetic recording 

medium of which a schematic cross sectional view is 
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shown in FIG. 1 is produced. A disk of 2.5 inches in 
diameter and equal to or less than 3 nm in substrate 
surface roughness R a made from toughened glass is used 
for a non-magnetic substrate 11, and film formation of 
underlayers 12 and 13, a magnetic layer 14, and a 
protective layer 15 is performed by a direct current 
magnetron sputtering method under the following 
conditions. The attained degree of vacuum in the 
sputtering device is equal to or less than 1 x io~ 8 Torr, 
the discharge argon gas pressure is 3 * 10" 3 Torr, and 
the input electric power is lkW for a target of six 
inches in diameter . It is to be noted that the evaluation 
of the medium produced in the present embodiment is 
carried out based upon the diffraction intensity 
measured by the X-ray-diffraction method with respect 
to the crystallographic orientation and based upon the 
coercivity obtained by applying a magnetic field in the 
perpendicular direction of the film surface using a 
vibrating sample type magnetometer with respect to the 
magnetic properties. A high- resolution , high-S/N, 
perpendicular magnetic recording medium requires an 
excellent perpendicular orientation of the magnetic 
film and coercivity of equal to or greater than 1 kOe . 
[0014] A MgO underlying film of 10 nm in thickness 

is formed on the substrate at a variety of substrate 
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temperatures and the perpendicular orientation of the 
MgO film is measured by the X-ray diffraction intensity 
from the MgO (100) surface. As a result (FIG. 3) , a good 
(100) oriented film is formed at a substrate temperature 
of 100°C or lower whilst the orientation in the (100) 
direction is not good when it is formed at a substrate 
temperature of equal to or higher than 100°C. 
[0019] Disk samples are prepared as follows. Sample 

A is a medium in which a Ti underlying film of 30 nm 
in film thickness and a Co - 19at% Cr - 12at% Pt magnetic 
film of 25 nm in film thickness are. formed in that order 
at 280°C. Sample B is a medium in which a Ti underlying 
film of 30 nm in film thickness, a non-magnetic Co - 
35at% Cr underlying film of 20 nm in film thickness, 
and a Co - 19at% Cr - 12at% Pt magnetic film of 25 nm 
in film thickness are formed in that order at 280°C. 
And Sample C is a medium in which a MgO underlying film 
of 10 nm in film thickness and a non-magnetic Co - 35at% 
Cr underlying film of 20 nm in film thickness are formed 
at 30°C and then a Co - 19at% Cr - 12at% Pt magnetic 
film of 25 nm in film thickness are formed in that order 
at 280°C. 



DRAWINGS 
[FIG. 1] 
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11 NON- MAGNETIC SUBSTRATE 

12 MgO POLYCRYSTALLINE THIN FILM (FIRST UNDERLYING 
FILM) CRYSTALLOGRAPHICALLY ORIENTED SO THAT (100) 
SURFACE IS SUBSTANTIALLY PARALLEL TO FILM SURFACE 

13 POLYCRYSTALLINE THIN FILM (SECOND UNDERLYING 
FILM) OF HEXAGONAL CLOSE -PACKED STRUCTURE 
CRYSTALLOGRAPHICALLY ORIENTED SO THAT (0001) SURFACE 
IS SUBSTANTIALLY PARALLEL TO FILM SURFACE . 

14 PERPENDICULAR MAGNETIZATION FILM (MAGNETIC FILM) 
COMPOSED MOSTLY OF Co - Cr 

15 PROTECTIVE LUBRICATING LAYER 
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